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The remote sounding of atmospheric gases by the differen-
tial absorption method has been widely developed at present

FI_,2]. The extension of the method suggested inL3] allows

one to measure both the concentration of an absorbing mole-
cular component and the gas temperature. To realize the di-

fferential absorption method, one should analyze in detail

not only the spectrum investigated but also the spectra of

the other molecular components of air whose absorption lines

are near the sounding-radiation frequencies. This is necessa-

ry for both determining the contribution from absorption by

foreign gases to a lidar return and for choosing the sounding

frequencies V, and V_. The optimal values VI and V_
are found from the condition of maximum difference _ =
_(VI)--_(V2) , where _(V,) is the absorption cross sec-

tion _n the sounded gas line, _g_z) out of the absorption

line. The methods and techniques of sounding considered in

_-I-3] have been realized at radiation intensity not resulting
in deviations of vibration-rotation level populations of the

molecular medium from their equilibrium values and for succe-

ssive sending of laser pulses at frequencies _, and V_ in-

to the investigated atmospheric volume. Paper [4_describes
the possibility of utilizing the schemes and methods of dou-

ble optical resonance spectroscopy when solving the problems
on remote sounding. The method foresees the use of radiation

at two frequencies simultaneously with the aim of primary
population of the vibration-rotation transitions most conve-

nient for sounding including those in hot bands.

The problems concerning the dynamics of populations of

the sounded atmospheric-gas molecule levels taking into acco-
unt the nonmonochromatic character of radiation _e.go double

frequency as in C4,5]), durations of exciting and sounding
pulses, rates of relaxation of excited vibration rotation

states population along different channels (rotational, vib-

rational, and that of vibration-vibration exchange) in a na-

tural multicomponent mixture of gases and air have been in-

vestigated in the paper.

The problems of spectroscopic software, completeness and

accuracy of the initial spectroscopic information, informa-

tion on channels and rates of relaxation from the viewpoint

of developing specific schemes of sounding have been discu-
ssed. The values of deviations of vibration-rotation level

populations of some atmospheric molecules (H20 , COo, 0_)
from their equilibrium value at simultaneous actio_ of_double

frequency radiation on the sounding path and the correspon-
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d_ing_amlc variations of lidar-return amplitude have been
estimated. The importance of nonlinear spectroscopic effects
in the lidar return value variation at sounding radiation
frequency equaling the resonance frequency of vibration-ro-
tation transition in the problem on sounding the humidity
profiles and concentrations of gaseous pollutants has also
been estimated. The connection of the lidar-return charac-
teristics at transmitting double-frequency laser radiation
to the sounded volume with the values of meteorological pa-
rameters P and _ has been discussed, and the solution

of the inverse problem on restituting these parameters has
been considered.
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